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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a mixing tube 
capable of eliminating the futile use of mixing materials 
and a mixer itself. 

SOLUTION: The mixing tube is made of a flexible 
material capable of being squeezed with a prescribed 
force and has an inlet 1 5 for being attached to vessels 
10A and 10B, kneading passages 22-25 for kneading a 
plurality of kinds of the materials-to-be-kneaded A and 
B injected from the inlet 15 and an outlet 16 for 
discharging the materials-to-be-kneaded A and B 
kneaded in the kneading passages 22-25. A plurality of 
the kinds of the materials-to-be- kneaded A and B 
injected from the inlet 15 are passed through the 
kneading passages 22-25 to be kneaded and discharged 
from the outlet 16 by continuously squeezing the 
kneading passages 22-25 through the inlet 15 side into 
the outlet 16 side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the mixing tube for [ said / which kneads two or more kneaded ingredients of a class ] having equipped with 
two or more containers which hold separately two or more kinds of kneaded ingredients with a fluidity, and having been 
discharged from said two or more containers While being formed with the ingredient which has the flexibility which can be 
crushed by the predetermined force The inlet port for equipping said container, and the path for kneading for [ said / which 
kneads two or more kneaded ingredients of a class ] having been poured in from said inlet port, By having the outlet which 
carries out the regurgitation of said kneaded ingredient kneaded by said path for kneading, and crushing continuously 
from said entrance side, applying [ said ] it to said delivery side for kneading The mixing tube characterized by said thing 
[ that the kneaded ingredient of a class passes through said path for kneading, and is kneaded, and more than one are 
breathed out from said outlet ] into which it was poured from said inlet port. 

[Claim 2] Said path for kneading is a mixing tube according to claim 1 characterized by making division and a set repeat 
and act on said charge of kneaded material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a mixing tube and relates to the suitable mixing tube for kneading of an 
impression material for dentistries, a caulking material, etc. which become it from silicon system 2 acidity-or-alkalinity resin 
further when making two kinds of liquids, such as adhesives, react to a detail. 
[0002] 

[Description of the Prior Art] For example, at dentist, in case tooth form is taken, the ingredient called the impression 
material is used. Although what generally mixes water with the material of an alginic-acid system, and was scoured is 
used abundantly in our country, it is in use to use that which kneaded 2 acidity-or-alkalinity resin of a silicon system in 
Europe and America. The fault that this silicon system resin is expensive has been gradually adopted also in our country 
from the height of impression precision of a certain thing, or surface beauty. 

[0003] Each resin is put in the syringe (2 liquid stowage container) located in a line two in case the resin of this 2 acidity or 
alkalinity is mixed conventionally. Extrusion equipment like the gun equipped with two knockout pistons is used. The 
approach of mixing by passing the kneading equipment called the mixing chip which extruded the resin in a syringe to the 
front and attached this ahead of the syringe was common by pressing the posterior part side of a syringe at the piston. 
Moreover, the method which kneads while dividing the ingredient called the so-called static mixer into two was adopted as 
the mixing chip. 

[0004] This static mixer was broadly used in all fields besides the dental impression material. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the mixing chip of the 
conventional static mixer method mentioned above. 

[0006] Although the conventional mixing chip fitted mixing of an ingredient, since it was as follows, the problem that the 
futility of the mixing chip itself increased was in the 1 st. That is, since the impression material hardened to a part for the 
point will adhere and a path will be taken up once it will use it, the conventional mixing chip must be exchanged for 
another mixing chip when using it for a degree, and its futility of the mixing chip itself increases. 

[0007] The problem that the futility of a kneaded ingredient increased was in the 2nd. As mentioned above, although the 
conventional mixing chip is exchanged for another mixing chip when using it for a degree since the impression material 
hardened to a part for the point will adhere and a path will be taken up once it will use it At this time, the liquefied kneaded 
ingredient which is not yet kneaded remains in the root side of a mixing chip, and since even this intact kneaded ingredient 
will be thrown away when exchanging a mixing chip, a kneaded ingredient becomes useless. 

[0008] Although the approach of decreasing internal residue and lessening futility was also performed by miniaturizing the 
mixer itself to this 2nd problem, since internal resistance became large in this case, the pressure for extruding the 
ingredient in a mixer had to be made high, and there was a problem that the costs for the cure against a liquid spill or the 
cure against a pressure became high. 

[0009] This invention is made in order to solve such a trouble, and it makes it a technical technical problem to offer the 

mixing tube which can exclude the futility of a kneaded ingredient and kneading equipment itself. 

[0010] 

[Means for Solving the Problem] This invention is a mixing tube, and in order to solve the above-mentioned technical 
technical problem, it is constituted as follows. Namely, this invention equips with two or more containers which hold 
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separately two or more kinds of kneaded ingredients with a fluidity, and sets them in the mixing tube for [ said / which 
kneads two or more kneaded ingredients of a class ] having been discharged from said two or more containers. While 
being formed with the ingredient which has the flexibility which can be crushed by the predetermined force The inlet port 
for equipping said container, and the path for kneading for [ said / which kneads two or more kneaded ingredients of a 
class ] having been poured in from said inlet port, By having the outlet which carries out the regurgitation of said kneaded 
ingredient kneaded by said path for kneading, and crushing continuously from an entrance side, applying [ said ] it to said 
delivery side for kneading The kneaded ingredient of a class passes through said path for kneading, and is kneaded, and 
it is characterized by two or more said things [ being breathed out from said outlet ] into which it was poured from said inlet 
port. 

[001 1] When the thing which has the flexibility as an ingredient of a mixing tube which can be crushed by the 
predetermined force, for example, vinyl, and silicon can be illustrated and a mixing tube is formed with these ingredients, it 
can crush by hand and a kneaded ingredient can be pressed out. 

[0012] Moreover, the kneaded ingredient discharged from the path block of the preceding paragraph divides at the inlet 
port of a latter path block, and the configuration it made repeat operation of gathering at the outlet can illustrate by 
connecting with a kneaded ingredient at a serial two or more path blocks which have the deformation path of the same 
number as a path for kneading, and combining suitably the sense of the outlet of each deformation path, and an inlet port 
in the connection part of a path block. 

[001 3] According to this mixing tube, by crushing continuously from an entrance side by hand, for example, applying it to 
an outlet side for kneading, an internal kneaded ingredient passes through the path for kneading, and is fully kneaded. 
Moreover, an internal kneaded ingredient can be pressed out to abbreviation completeness by crushing the path for 
kneading completely to the tip of an outlet. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the mixing tube concerning this invention is explained 
to a detail with reference to a drawing. 

[0015] Drawin g 1 shows the mixing tube 1 of this invention. This mixing tube 1 is for kneading the kneaded ingredients A 
and B which equipped with two or more containers 10A and 10B which hold separately two kinds of kneaded ingredients A 
and B with a fluidity, and were extruded from these containers 10A and 10B. 

[0016] This mixing tube 1 is formed with the vinyl or silicon which can be crushed with the ingredient which has the 
flexibility which can be crushed by that whole by the predetermined force, for example, a hand. 
[0017] moreover, this mixing tube 1 - two kinds of 1st path blocks 20, and the 2nd path block 21 - alternation - and it 
connects in serial. The inlet port 15 and outlet 16 of the charges A and B of kneaded material are established in the 1st 
and 2nd path blocks 20 and 21 of the both ends. 

[0018] Containers 10A and 10B are formed in the shape of a tube with the vinyl or silicon like the mixing tube 1 which can 
be crushed by hand. The connections 12A and 12B for connecting with the inlet port 15 of the mixing tube 1 are formed in 
these containers 1 0A and 10B. 

[0019] As shown in drawing 2 and drawing 3 , the deformation paths 22 and 23 for kneading, and 24 and 25 are formed in 
the interior of the 1st and 2nd path blocks 20 and 21 of the mixing tube 1 , respectively. These deformation paths 22 and 
23, and 24 and 25 are the same as that of the aisleway of the kneading equipment of JP, 10-286448, A fundamentally. 
[0020] That is, as shown in drawin g 2 , the deformation paths 22 and 23 of the 1st path block 20 have the inlet-port 
sections 22a and 23a of a hemicycle, respectively, and form one round shape by arranging these inlet-port sections 22a 
and 23a in right and left, and joining together. Moreover, although the outlet sections 22b and 23b are also hemicycles, 
these outlet sections 22b and 23b form one round shape by combining the inlet-port sections 22a and 23a in the condition 
rotated 90 degrees, i.e., the condition of having piled up up and down. In addition, the signs P1, P2, and P3 in drawing 2 
show the entry point of the deformation paths 22 and 23, a midpoint, and the exit point. 

[0021] Is the cross-section configuration Mukai, and changes from the entry point P1 continuously at the exit point P3, and 
these deformation paths 22 and 23 have become the round shape of a minor diameter in the midpoint P2, respectively. 
Moreover, the cross section in the location of arbitration is the same also as each deformation paths 22 and 23 from the 
inlet-port sections 22a and 23a to the outlet sections 22b and 23b, and only the configuration of a cross section is 
changing continuously. The die length of the deformation paths 22 and 23 is the same. 

[0022] The 2nd path block 21 has the same deformation paths 24 and 25 as the 1st path block 20, as shown in drawing 
3 . In addition, the signs Q1, Q2, and Q3 in drawing 3 show the entry point of the deformation paths 24 and 25, a midpoint, 
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and the exit point. 

[0023] As for the mutual physical relationship of these deformation paths 24 and 25, unlike the physical relationship of the 
deformation paths 22 and 23 of the 1 st path block 20, the vertical relation of each outlet 24b and 25b is reverse. 
[0024] That is, in the 1st path block 20 ( drawin g 2 ), although the outlets 22b and 23b which are open for free passage at 
the inlet ports 22a and 22b on either side are arranged in a top and the bottom, respectively, the 2nd block of the outlets 
24b and 25b which are open for free passage at the inlet ports 24a and 25a on either side is arranged in 21 ( drawin g 3 ) 
in the bottom and a top, respectively. 

[0025] And in the connection of the 1 st path block 20 and the 2nd path block 21 , the outlet sections 22b and 23b of the 
deformation paths 22 and 23 in the 1st path block 20 of the upstream are open for free passage the upper half and in the 
lower half of the deformation paths 24 and 25, respectively. [ in the 2nd path block 21 of the downstream ] [ of the inlet- 
port sections 24a and 25a ] 

[0026] Therefore, by [ which passed through each deformation paths 22 and 23 in the 1st path block 20 of the upstream ] 
one half of the kneaded ingredients A and B will enter in each deformation path 24 of the 2nd path block 21 of the 
downstream, and 25, and will join substantially. 

[0027] Moreover, when it sees about the kneaded ingredient A passing through the 1st block of the deformation path 22 of 
one of the two of 20, it will be divided into by one half, respectively by the connection of the 1st path block 20 and the 2nd 
path block 21. 

[0028] Therefore, the unification division means of the kneaded ingredients A and B will be constituted from the outlet 
sections 22b and 23b and the inlet-port sections 24a and 25a in a connection of two 1st and 2nd path blocks 20 and 21. If 
two or more such 1st and 2nd path blocks 20 and 21 are connected to a serial, the unification division means of the 
kneaded ingredients A and B will be constituted by each connection. 

[0029] Thus, in case the kneaded ingredients A and B pass two or more 1st and 2nd path blocks 20 and 21 connected to 
the serial, a gestalt as shown in drawing 4 and drawing 5 is shown. In addition, the signs P1-P3 in drawing 4 correspond 
to the ingredient passage location of the 1st path block 20 in drawing 2 , and the signs Q1-Q3 in drawing 5 support the 
ingredient passage location of the 2nd path block 21 in drawing 3 . Moreover, Signs A and B show the kneaded 
ingredient. 

[0030] The kneaded ingredients A and B poured into the 1st path block 20 from Containers 10A and 10B As the kneaded 
ingredients A and B change respectively and circularly in a midpoint P2 as 2 ****s is carried out to a hemicycle longwise in 
4 the entry point P1 as shown in drawing 4 (A), and shown in drawin g 4 (B), and shown in drawin g 4 (C), it changes to a 
hemicycle oblong in the exit point P3, and a polymerization is carried out up and down. 

[0031] Next, in the 2nd path block 21, as shown in drawin g 5 (A), while being superimposed on the oblong kneaded 
ingredients A and B currently divided up and down in the exit point P3 of the 1st path block 20 of the preceding paragraph 
in that entry point Q1 , 2 ****s of these kneaded ingredients A and B on which it was superimposed are carried out to 
length, and they serve as a longwise hemicycle. 

[0032] Next, as shown in drawing 5 (B), in a midpoint Q2, it becomes circular, and as shown in drawing 5 (C), in the exit 
point Q3, it is superimposed on two kinds of kneaded ingredients A and B up and down in the oblong condition, and the 
laminating of this will be carried out to two steps. 

[0033] That is, at the outlets 22b and 23b of each deformation paths 22 and 23 of the 1st path block 20, when it is divided 
up and down and the kneaded ingredients A and B which have flowed go into each deformation paths 24 and 25 of the 
2nd path block 21, while being superimposed up and down, 2 ****s will be carried out to right and left. Thereby, two kinds 
of kneaded ingredients A and B are joined and divided substantially. Therefore, since division of the kneaded ingredients 
A and B and the count of unification increase so that the number of stages of the 1st and 2nd path blocks 20 and 21 
increases, the degree of mulling becomes high. 

[0034] Now, B is divided into the Nth power of the kneaded objects A and 2, the 1st and when the 2nd block of the number 
of connection of 20 and 21 is set to N. For example, when the number N of connection is set to 10, the kneaded 
ingredients A and B are divided into 210= 1024 layers. Therefore, sufficient kneading is attained. 
[0035] Next, the operation of this mixing tube 1 is explained. In kneading the kneaded ingredients A and B using the 
mixing tube 1, as shown in drawin g 1 , it connects the connections 12A and 12B of Containers 10A and 10B to the inlet 
port 1 5 of the mixing tube 1 . 

[0036] Next, the kneaded ingredients A and B held in each interior are pressed out by crushing continuously from the 
backside, covering [ 10A and 10B ] them over a before side. These pressed-out kneaded ingredients A and B are poured 
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into the deformation paths 22 and 23 of the 1st step of 1st path block 20 of the mixing tube 1, respectively. 
[0037] Thus, the kneaded ingredients A and B poured in into the 1st path block 20 can be pressed out from an outlet 16 
by crushing continuously from an entrance side, mixing covering [ 1 ] it over an outlet side, as shown in drawing 6 . 
[0038] At this time, as mentioned above, while division and unification of the kneaded ingredients A and B are repeated by 
the deformation paths 22, 23, 24, and 25 of the 1st and 2nd path blocks 20 and 21, by crushing each deformation paths 
22, 23, 24, and 25, shearing force acts on the kneaded ingredients A and B locally, and kneading is fully performed by 
them as a result. 

[0039] Moreover, as shown in drawin g 7 , by crushing completely to the tip of the outlet 16 of the mixing tube 1, the 
internal kneaded ingredients A and B can be pressed out to abbreviation completeness, and remaining in the mixing tube 
1 is lost. 

[0040] Thus, since the mixing tube 1 of this invention is formed with the vinyl or silicon which is the predetermined force 
and the ingredient which can be crushed by the force of a hand here, it can press out the internal kneaded ingredients A 
and B to abbreviation completeness in the condition of having fully kneaded, by crushing continuously from an entrance 
side, mixing covering [ 1 ] it over an outlet side. 

[0041] Therefore, since the kneaded ingredients A and B do not remain inside the mixing tube 1 like before, even when 
discarding the mixing tube 1 , the futility of the kneaded ingredients A and B can be excluded. 

[0042] Moreover, since the special cure against leakage etc. is unnecessary even when the mixing tube 1 kneads a small 
amount of kneaded ingredient, the useless costs concerning such a cure can be reduced and a cost cut becomes 
possible. 

[0043] Furthermore, since a small amount of kneaded ingredient can be kneaded without futility and it can be used for 
various kinds of applications which are explained below, commercial-scene expansion is attained. 
[0044] That is, when feeding, mixing concrete in the construction industry when feeding kneading an ingredient as an 
application of the mixing tube 1 , for example in the Rhine mixing process in mixing systems, such as kneading of 2 liquid 
reactivity adhesives, and impression material for dentistries, food works, a chemical plant, etc. (a squeeze pump and a 
mixing tube should put together), it can apply to the Rhine kneader etc. When the mixing tube of this invention is applied 
to these applications, the costs which start a system construction conventionally can be reduced. 
[0045] Moreover, since this mixing tube 1 is crushed small and can be discarded by using a supple ingredient, 
streamlining of industrial waste is attained and it becomes advantageous also from the point of environmental protection. 
[0046] In addition, although the gestalt of above-mentioned operation explained the case where the deformation path of 
the 1st and 2nd path blocks 20 and 21 was made into two trains, a deformation path can be made into three or more 
trains, and three or more kinds of kneaded ingredients are kneaded, or it becomes possible to make high the degree of 
mulling of two kinds of kneaded ingredients in this case. 

[0047] Furthermore, if the kneaded ingredients A and B have a moderate fluidity and it goes into the tube-like containers 
10A and 10B, not only the impression material for dentistries but various kinds of ingredients can be used for them. 
[0048] 

[Effect of the Invention] As explained above, according to this invention, by applying to an outlet side and crushing 
continuously from an entrance side, by hand, for example, an internal kneaded ingredient can fully be kneaded and can 
be pressed out nearly completely. 

[0049] Therefore, since discarding a mixing tube is lost in the condition [ that many kneaded ingredients have remained in 
a mixing tube ], the futility of a kneaded ingredient can be lost. 

[0050] Moreover, since the kneaded ingredient hardened to the outlet of a mixing tube by pressing out a kneaded 
ingredient to abbreviation completeness does not adhere, a mixing tube can be repeated and used and the futility of the 
mixing tube itself can be excluded. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the mixing tube concerning this invention. 

[Drawing 2] It is the perspective view showing the 1st path block of the mixing tube concerning this invention. 
[ Drawing 3] It is the perspective view showing the 2nd path block of the mixing tube concerning this invention. 
[Drawing 4] It is drawing explaining the kneading condition of the 1st path block concerning this invention. 
[ Drawin g 5] It is drawing explaining the kneading condition of the 2nd path block concerning this invention. 
[Drawing 6 ] It is drawing explaining the operation of the mixing tube concerning this invention. 
[ Drawing 7] It is drawing explaining the operation of the mixing tube concerning this invention. 
[Description of Notations] 
1 Mixing Tube 
10A, 10B Container 

15 Inlet Port 

16 Outlet 

22, 23, 24, 25 Deformation path (path for kneading) 
A, B Kneaded ingredient 
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